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INTRODUCTION -it 

The Copyright to this document belong: to KLI Technologies, Ltd. (hereinafter called ')-"LT') . Kd 
pan of this document will be used, reproduced ar copied without poor w^nci consent of XLT. 

KLT does dud will not assume any liability far infringement af patents, copyrights oi ether intellectual 
property tights af any thud pain - arising out af or in connection with, application af the products 
described herein except far that directly artri tan able to mechanism; and workmanship thereof. S'a 
license, express re implied, is grained under ouv potcm, copyright or o:ber bueUeexd property right af 
KLT. 

Some electronic products mould fad] or malfunction ad a certain rale . In spit af e'vay effort to enhance 
mhabiliiy af products- by KLT r the possibility of fad ores, and mzlftmchan might ora be aroided entuely. 
la prevent the risks of damage to dealt, human bodily injury or other property arising out thereof rc in 
connccuoa therewith, each customer is required to take sufficient measures in us safety designs and 
plans including, but nat. limited ca, redundant system, fue-containment and ant-failure . 


The products are classified into three grades: " Standard ' , " Special" , and ' Specific" . 

Each quality grade is designed far applications described below. Any customer who in: cods to use a 
product far application other than that af Standard is required ta contact on KLT soles represematiTe in 
advance. 

The Standard: Applications as any failure, uulftmcuon or err:-: af the products arc free from, any 
damage to death, human bodily injury or other property produces Safety Issue) and not related the 
safety af the public (Social Issues), like general electric devices. 

Examples: Office equipment, audio and yisual equipment, cammunicadon equipment, test and 
measure me nr equipment, personal eiecccnic equipment, borne electronic appliances, car 
narigatian system (with do --■elude control functions), seat entertainment tuemtor for 
vehicles and airplanes , fish under (except marine radar integrated type), PDA, ete. 


The Special: Applications as any failure, malftmcuan or etnn of the product might directly cause any 
damage to death, human bodily injury ar other property (Products Safety Issue) and the safety of the 
public (Social Issues) and required bdghiere] rehabdlily by conventional wisdom. 

Examples: Vehicle, toul ritip control system, traffic signals system, traffic information central system 
on traffic cmmal system, surgery.' ape rati au equipment manner, disaster crime prerendon 
system, etc. 


The Specific: Appliances as any failure . malfunction or error of the produce might severe cause any 
damage to death, human bodily injury ar atber property’ (Products Safety Issue) and die safety of die 
public (Social Issues) and developed, designed and manufactured in accordance with tbe standards or 
quality assurance program designated by the customer who requires extremely high level reliabdtiij and 
quality. 

Examples: Aerospace system, (except seat entertainment monitor) , nuclear contra! system, life support 
system, etc. 

The qnoliry grade af this product is the ' Standard" unless otherwise specified in this document. 
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l. OUTLINE 

1 .1 STRUCTURE AND PRINCIPLE 

Color LCD module KL10276BC24-2JL is cmroosed. of the amerpheu: silicon ohm film transistor 
liquid crystal display Co-Si ITT LCD) panel structure pith dir-ei LSI: far driving the TFT (Thin Film 
T rind-5 cor) array and a. bar±ligbt. 

Tbe a-Si TFT LCD panel structure i: injected Liquid crystal maicrial into a narrow- gap between the 
TFT array glass substrate and a cdloi-ELtr glass substrate. 

Color (Red. Green. Blue) dado, signal: from a host :ysteru (eg. signal generator, etc.) arc modulated 
iota best form for utivr ma,tm system by a signal processing board., and sent lo ie driver LSIs winch 
drift the individnal TFT arrays. 

The TFT array as an electro-optical switch, regulates die amouni of transmitted light from the baddight 
assembly , when it is coatirodled. by darn signals. Colon images ate created by regulating the amount of 
transmitted light through tbe TFT array of red, green and blue dots. 

12. AHUEAHOls 

* For industrial use 

13 FEATURES 


* Long life LED bac Might type 

* High Lumdnancc 

* High contrast 

* Wide viewing angle 

* Wide temncjatinc range 

* LVD5 interface 

* Reversible-scan direction 

* Selectable Bbit or Slit digital signals for data of RGB 

* Replaceable Lamp rat boetligjr 

* Suitable fee setting m die panrail poslnon (See "4.7 J Setting: The LCD module in die portrait 
position i vertical! V 

* Acquisition product for ULfflOSO-l /CSA C211 Ko dWjO-l-OJ (File number: E17CM32) 

* Compliant with, the European EbHS directive (201 l.'65/EU) ft 


Camparis ca :abie of SXlQ_bd3C2-l-]lL and SX1Q276BC24-21 


jLfm 


NL3dTWEl£H-3l 

DtaapeJ 

L a i±mn$ 

ill TiMJ 1241 

At IJHS- \crn- C4 opK. \ocnxl sc^n 

■ V di return wnhrtui lhu^ imd 

: LdfL sde 0 iVlIi^l;- 

a » h - direct™ wnh toncrin, peak 

K: k hi pjee o'docici 

■ V m-iag ungk P. 11 I 1 flpaenum fj= 3_Jj 

Hamul izi&perpendiiLuLi'i 

Ac JJ’R-i— Iff* cpt open: Normal scan 

■ Viewing djceouocL n-iLhoui inu ft 
: L p iide f 1 Z iVdctLj 

« Viewing dirtouoa v*.ch coiima ptofc 
: bffwnj ade oklocij 

■ Vwwing c-njle ^ichopon: z _ n^\K^e ;|= Z 
: NcwimJ Jiiapeq^nolicuLir^ 
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2. GENERAL SPECIFICATIONS 


Display arse 

245.76 (H>x 15432 (V) mm 

Diagonal size of display 

31cm (12.1 inches) 

Drift SISKIN 

a-Si TFT active matrix 

Display icier 

16.77721& cedars (At 54b Lt input, FRC :erminal= HighJ 
262,144 c atari (At 6-bit input , FRC teTnnnal= Law ar Open) 

Pix.il 

1,024 CHTii x 763- (V) piiels 

Pixtl arrangement 

RGB (Red dot, Green dm, Blue dot) verticil stripe 

Dotpitch 

008(H) <024 (V) mm 

Pixel pitch 

024 (H) < 024 (V) mm 

Module si-f 

260 5 (Wj x 203.0 (ffi x 5.7 (D) mm (typ> 

Weigh! 

490 2 (tvp.) 

Contrast ratio 

900:1 (typ^ 

Viewing angle 

At ike contrast ratio 2J0. J 

■ Homearai: Rich: tide E0 E (typj, Left -tide 50“ (typ .} 

■ Vertical: Up side B0 E (typ.), Downside 50“ (typ) 

Designed lffKtng- direction 

AlDFS= Low or Open: Normal scan 

m Viewing direct™ witham image reversal: Left tide (9 o'clock) 

■ Viewing dbecticn with centre:: peak Right tide (3 a 'clock j 

■ Viewing angle with. optimum grayscale (7= 22): Normal axil 

(perpendicular) 

Polarizer surface 

Qmt 

Polarizer penal-hardness 

jH (raiD.) [by US K5600] 

Color gamut 

At, IGD punei center 

40 % (typ) [against NTSC color spate] 

Response time 

Ton+ToffUO%e-^ 9ff%J 
15 ms (typ) 

Luminance 

AllL= SfltotA-'Ofcf circuit 
450 cd/nrflyp.) 

Signal system 

LVD5 Iparl 

(Receiver THC63LVDFS4B, THine ELectTMtics-Inc. or equivalent) 
[5bii‘61ut digital signals 6m data of RGB cedars, Dm clock ('CUD, 
Data enable (DB)I 

Power supply voltage 

LCD panel ti.cn ai processing baud: 3.3V 

BachUgfit 

LED backlight type: 
f Replaceable pari 

L * Lamp balder set: Type No. 121LH526 J 

I ReconnucDded LED dirvei board (Option} 

* LED 4mr board Type No. 1OIFW03F 

* Cccrespcnding wiring harness: Type No. 121CBL02 J 

Power consumption 

MSL= 5fcnA.iOfcf circuit, Checkered fag pattern 
5.2 W (typ) 
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3. BLOCK DIAGRAM 



Noe- 1: Relation; between. GND (Signal gionnd) and FG Tiara: ground; in the LCD module an? as 
fall ires. 

GND-Ftj | tfacpniwiwl 

Noe] : GND and FG must be connected la customer equipment*-; ground, aid in is lec-wuDended that 
these ground:- be connected ragerhei in customer equipment. 
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BackHjjh.: 
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4. DETAILED SPECIFIC ATIONS 
>1.1 MECHANICAL SPECIFICATION'S 


pManwxr 

^pfritfirBliif 

Lime 

Mr.duk M7£ 

2*as ±0 j W} «ita.o± as chj * a?± as (□& 

Motet 

ETCTi 

Dupl ay ir-f j 

243.7€im:i=-= lft4J3 rVl 

MeteL 

ET£Ti 

Vrci.:j;c 

StfKnujti 

s 


Noicl: See '8. OUTLINE DRAWINGS'. 


42 ABSOLUTE MAXIMUM RATINGS 


h^noKur 

Symbol 

Kmng 

Ldit 

Jtecmrti 

PryAtr supply 
vahigt 

LLiDp^ntl 'signal practising branc. 

VQC 

-4X3 Lo44aI 

V 

- 

InpuL Totu^e 
for r : J a 

agruls 

Note] 

VD 

-03toVCC#*3 

v 

i'Lmojm 

Note! 

VF 

EkiddighL 

Fccward cur tic 

TL 


mA 

ptrcDtiin™* 

rj gt Kcnperamrt 

T* 

-3HJ. to +>rj 

"C 

- 

Uptraung umperamre- 

J-TOCI TUTKt 

TopP 

-3*j to + srj 

"C 


KmLT A U 17 jit 

TopK 


T 

HiM 

UiiihBiiqf 

hixeS 

KJH 


% 

Ta!4GTC 

IBS 

t 

4J.ri: cTniiSu"C 

1SS 

% 

sa"-LiTu^6enc 

-Lit 

% 

6crccTumrc 

124 

* 

icnc-iMsere 

Abootuit humidicv 

AhL 

l?i> 

New; 

grtir* 

- 


Notel : E0+. 1 -, Dl+N., D2+. 1 -, Dl-h 1 - and CLK^ 

Note!: DPS, ERC and MSL. 

None!: Mcasmed ac LCD panel surface ijadudino self -bear) 

Nate4: Measined at LCD module's rear shield sirfxre (incljdiii* self-beat) 
Notie5 : No cc-ndensadcD 

None6: Water amouni at Ta= E0 : C amd SH= 24% 
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4 3 E1ECTRICAL CHARACTERISTICS 
4.3.1 LCD panel : 34 : 1 a] processing traird 


CTa=2S*0 


Kmuncur 

Symbol 

■nil. 

TT 

niu. 

Unit 

MffTUdfcB 

Rimer Tupplv vr.-lLjf t 

\'CC 

10 

JJ 

16 

V 

- 

Rtmsr supply cturau 

DCC 

- 

460 

Nocb-1 

hJate2 

cnA 

ac VCC-11Y 

Fwmiss: hit npcic- totu^t 

VftP 

- 

- 

]0O 

mVp-p 

fix VOC 

JJi litre "Li mpui rhre£bc4jd 

HLgJj 

v™ 

- 

* 

*]0Q 

mV 

nYCIwULiV 

NottS 

Low 

VT'L 

. i m 

■ 

* 

mV 

Itrnuruung 

RT 

- 

ILU 

- 

ft 

- 

inpm vriug-t focDF*x, FRC 
and MiJ_ a grnaJs 

High 

VFH 

&TVCC 

- 

vcc 

V 

CMOS Imtl 

Law 

VRL 

0 

- 

aivoc 

V 

Inpui turtle for DF^i, FKjC 
and MiJ_ :1 graJs 

Nigh 

]HH 

- 

- 

»Q 

(lA 

- 

Law s 

ISFL 

J00 

- 

- 

M 

XcdcI : Checkered flag pattern [ 

by EIAJ ] 

ED-2522] 


Note!: Fjceth f cc pjosbjjni runtm 

None] : Corjccor. mode volt: sc fnrLVDS reenTer 
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4.3.2 Backlight lamp 


CTa= 2 j°C , Mate] r _ Xgg], y-Xcl) 



Symbol 

mm. 

*5P- 

nun. 

UmL 

Remarks 

j-onvarii currem 

IL 

- 

3Uu 

36.u 

mA 

- 

h:cA-ard V-rdLip- 

VL 

1M 

LfcU 

2M 

V 

Tip- +-m: 
ad IL- 3f> mA 
tOoe anctm 

I4J 

- 

- 

V 

Tip- 4*j"-L 
ad [L- 30 mA 

i'ijnt arizim 

- 

* 

Z14 

V 

T*- -SQ a C 
ad [L- 31 :■ mA 
■LJdc ■: i 7 l u n 

- 

- 

iiti 

V 

Ti- -WC 
ad [L- 36 mA 
j'Ode cimiri 


Motel: Please drive wim crnrorti current. 

More] : Hie above speeifkanans arc far ode LED circrnt of Ibe backligh: 

Motel : "The lundnonre uniformity may be dunged depending on ibe cirnenl variatian between 4 
remit'. If is recommended that the ciment value difference among ibc circuit be less, than 
5^. 


4.3 3 Pas*ei supply voltage ripple 

This product works if the ripple voLtage levels arc over the permissible values os ibe following table , 
tun there might be naise on the display image. 


Prwwr »pply l cLutfe 

kipplt voLuge Nmel 

£Mw_it iL . npm itirrc rul off povL tr r^piyi 

UhL 

VO C 

33Y 

■L iflfl 

mVp-p 


Motel : Tbe permissible ripple voltage includes spike noise . 


4.3.4 Fuse 


h'ajamttr 

Fuse- 

Ramng 

J-Linzj.curitm 

kCQUEfc 

Tjpe 

Supplier 

VCC 

mCj*2ffiAB 

KAMaYa elbltric 

Co., Ltd. 

iOA 

4riA 

Note] 

3*”V 


Motel: Trie power supply's rated, current mast be more dun die fusing ciment. If it is less than the 
fusing current, the fuse may not blow in a short “me, and then nasty srueli, smoke and sa on 
may occur. 
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4 .4 POWER SUPPLY VOLTAGE SEQUENCE 
4.4.1 LCD panc-l 'jgn ol processing board 


ON 


OFF 


ON 



* These signals should be iDeasnred it ibe temnm] of 10 Gn rcsLsconce.. 

Noe-1 : If there is a voltage Tariorion vraltagr drop) at the rising edge of VCC below 3 0 V, in ere is a 
possibility [Lad a product does net weak due to a pruKcrijoai e limit. 

Hotel: Display signals <DCh-/-, Dl+A, D2+/-„ DS-h 4 - and CLK+.'-J and fmcnan signals CUPS, FRC 
and MSL; mu:: be set to Low o: High-impedance, except (be vat id period (Sec above 
sequence diagram), in otdei ro a '-rid die ciiciiidy damage. 

If sane of display and function signals of tins product are cut while this product is working, 
even if ibe signal input to it once again, it nrigbt not watt normally. If a customer stops the 
display aod function signals, VCC also must be shut down. 


4 . 4.2 LED driver bond 


HoteC 



Hotel : These are the display and function, signals for LCD panel signal processing board. 

Hotel: The backlight should be tamed on witiiin the valid period of display and funenon signals, in 
order to avoid unstable data display. 
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45 CONNECTIONS and fjhcteus for INTERFACE PINS 


4.5.1 LCD pane-1 ei^hoJ proM-ssiri* board 


GK1 -socket (LCD ruod'ie side): FI-SE20P-HFE (Japan Atwood Ekctiook-i Industry Limited. (JAE)) 


Adaptable ping: F 

-S2&S (Japan Asriaticti Electranes ! 

nduE.tr>' Limited (LYE)) 

FHaUll 

Eymbcvl 

Si^il 

1 zz*il iiLj sagp&J: Sbti 

l-nf-r.iii.-k 
ni.-r.jJ: (*ii 

Remarks 

MaPa 

MAHJi 

1 

A 

133+ 

BmlidlU 

M-Rl.G^LGl.BO-Bl 

Rt>Ff7,G64Jt^fLBt 

- 

Mole], 

Newt: 

Id 

GND 

Gnumd 

_ 

Grand 

Ma£i 

1 

A 

la- 

Piul data 

M-El /LkLGl ,BU-BE 

Rfc-R2.G64jtJP?i-Bt 

- 

Motel, 

NcwtZ 

B 

GND 

Ground 

- 

Grand 


a 

I3P£ 

SdcaikH 

of "uin di;±>:Lon 

JHi;a.Si Keierae-acaa 

Loir or Open : hJotmaJ un 

NcwtJ 

4 

FkC 

^daxjofi af the 
number af m lm 

rfcpb 

Lw nr Open 

Newt] 

NmtS 

5 

GND 

Ground 

Ground 

Note3 

6 

GLK4 

n«: dock 

PimI oli>± 

NoteZ 

7 

CLK- 

S 

GND 

Ground 

Ground 

N«£i 

f 

133+ 

Ihiei ±LLj 

B4-BTJ3E 

EZ-M.DE 

Note: 

10 

D2- 

LI 

GND 

Ground 

Ground 

Nll£i 

li 

Du 

Bi Del dun 

Ga-GT^Z-fe 

Gl-GJ.BO-El 1 

ndu: 

ia 

131- 

14 

GND 

Ground 

Ground 

Nffl£J 

u 

130+ 

BiDeldim 

Ri-Rt.Ga 

R0-R5.G0 

NobeZ 


DO- 

it 

GND 

Ground 

Ground 

Nffltl 

is 

\&L 

^daxifMi of 
LYDS. mpui map 

Low 


Lw 

NolcJ 

it 

VGC 

Homer Tupply 

Ftawer supply 

Notti 

30 

VGC 


Note!: See '4jfi DISPLAY C OLO 


HS AND INPUT DATA SIGNALS'. 


None] : Title: pan wires srith ]00n (Characteristic impedance) should be used between LCD panel 
signal professing board and LYDS transmitter . 

Natel : ,41 C-ND and VCC teammals should be used without anv nan-c-anneeicd lines. 

Natt4: See '4.7 DISPLAY POSITIONS AND SCANNING DIKECTIONS' . 

NoteS : See '4 J J Connection betweei receiTer and transmitter for L YDS". 
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4.5.2 B JcklLijbt L’zop 


CK2 ptuo OjCD module sddeJ: SMOBB-SRSS-TE (J.S .T. Hf* Co.,, Ltd.) 

Adaptable socket SHE-QS V-S, SHK-OaV-S-B OS T Mfs . Co., Lid.) 


Pm No, 

£jym bd 


Rtanvfa 

I 

A] 

ArjodcS 

- 

i 

K] 

Cubadtl 

- 

1 

AZ 

Anod^S 

* 

4 

KZ 

Ciikide3 

* 

i 

A3. 

Anode! 

■*. 

6 

K3 


. 

J 

A4 

Aoode4 

- 

£ 

KA 

Uoie4 

- 


4.5.3 PasmsiDS of plug and -socket 


Id'kt duecrioD 



IdsoI diiecdco 
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4.5.4 CoQnec&mbcmJceii.ieceira and car.srcicer for LVDS 


(1) Inpjc dartai si*n,?J otic, MAP A 

Host i LCD ruodnk (Product] 



Note!: L5B (Lease SypifkanM Bit) - RO .GO. BO MSB (Mast SiouLBciini BlI] - R7 P G7 r B7 
Node- 3 : Tin:: pan imes srlih 1C0D (QuractcristLe i jydirc) sioidd be used terveen LCD panel 
proccssinE board and LVDS transmitter. 

Nare4: Ir.pjt signals ro TC4, TC5 and TD6 arc nor used, inside die produce, but do net keep TC4, ICS 
aid. TD6 open :o a^oid noise problem. 
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(2) bprot data signal: otic, MAP B 

Host | LCD module (Product) 



Motel: RKommendcd ttansmice:: THC63 LVDMBjD (THine EJKnam.cs be.) ro equivalent 
Motel: LSB (Least SLgmficoi: Bit) - RO , GO , BO MSB (Most SioDiBcam Bib - R7 r G7, B7 
Kate] : Twist pan wires nth ICOn (Ch.atacien.sic impedance) shouJd be used between LCD panel 
signal processing board and LVD5 tinsnuter. 

Nate4: Input signals to TC4, TC5 and TD6 arc not used bside fire product, but do not keep TC4, TC5 
and. TDb open 10 avaid naise problem. 
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(3) Ioprat data siejid. 6tic 



Note!: L5B (Least Significant Bit) - RO, GO , BO MSB (Mast ii^oLfic ant Bn) -Rj.G5.BiJ 
Noel : Tmsl pan wue-s frith ICOfl (Chaiacttii'ic impedance :■ : rioidd be used ten*. 1 csn LCD panel 
'icjuJ processat tcard and LVD 5 transmitter. 

Nok- 4: [r.p-jt signals to TC4 r ICS and TDO-d aft ret used buds iht product, but da do! keep TC4, 
TC5 and IDO-6 spec to avoid. holsc problem 
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4.5.5 Input data mzppin? 

<1> Inf jc data agul: chic, MAP A 



<2) Inf jc data :i jnJ: chit, MAP E 
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4 jS DISPLAY COLORS AND INPUT DATA SIOh'ALS 


4.6.1 CambdnatiaDS afinpd data ■ajoals, FRC and MEL siDoal 

This product ran display 16,777,216 coders equiToleot 256 gray scales and 262,144 coders mih 
d- giay scales by anlnrifM af iripnc dati signals, FRC and M5L sijr^J See (k fdlowiDg table. 
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■a jinn i 
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Pin hks 1 irid 2 
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V2al . Term nil 
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16,177216 

hide! 


& til 

- 
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UwocOpea 

Lw 
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Natel: See -4 jO lG.TTUltf colors' . 
NateZ: See -4jfi J 26244J cdor5-„ 
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4.62 J6.77721G cola:: 

This product can display 16,777216 colors equivalent mtli 255 gray scales by coiubioatioii © on Q>. 
(See "4.6.1 Combinariaiis of input data signals „ FRC omdMSL signal') 

Also die icladon betiTEen diipiiy colon and iopaic data 'ignds if as follows. 
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4.6 3 262,144 calms 

Ibis produce cm. di'pLiy 262,144 coLcrs ttlU 64 eiay scales In' ccrEfojzeo @. 
(Sec "4.6.1 Combinariaiii of input data signals, FEtC and MSL signal ' .) 
Alw 4 e rcladoD lenreea dispUy calms and iopaic data signals is as folloivs. 
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4.7 DISPLAY POSITTOKS AtvD SCANNING EdRECTIOKS 
4.7J otriDo Lie LCD module in ibe Landscape position (horizontal) 
(1) Display positions 


' lie fQiiflffine rable is die cratots pci par] (See fisnre af *4.7.1 (2) Scanning directions' ). 


O. <K bo 

O. l t to) 


Cl K. Qi 
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Of <K l) 

Q £ l t l) 
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C[1 022. it 
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C£]Q32, Yl 
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B 

m 

m 

B 

■1 

B 

C( <X766) 

Cl 1 . 766) 


O. X,T*!!^ 




Cl <i. 767) 

Cl 1.767) 


Q S.WTli 





(2) Seaming dirediaiis 

Tic folio7tT3£ 0 . 2 'jm arc we □ from a franl view. 


rai 

i 

crfl.0* 

CraiEj.Lhj 



■j 

■CfO.0] 

ci jcm.Qj 



Pt^ 

Tm Iffll. 0j 




DilCHJ, ?&7| 

r>+D, WT* 



KDO-TT 


Motel 



■CHI 

r 

i 

i cfftiffn 

CCIOQ.WJ} 


CNI 

r 

CW.TE7t 

Cf 1023, 76-7h 


J DrO.TfrT}. 

tm icm, t&ti 


1 

! Diiau.{i) 

inp | ft. Or. 


FlgurtL Niocmil sun i IJKi— Lw or Open) Figured. keveise iun i IJFS— High; 


Hotel : Meaning of C (X, Y) nr.d D C£, Y) 

C (X. Yi: The comimites of m ix dLspUy position (See '4.7 A tl) Display positions " J 
D (X, Y): The date: number af input SL&Dal for LCD panel sdfiiia] processing board 
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4.72 jerbo Lie LCD- rjcdule b 'Jk- portrait penman faalical) 
< 1 } Display position 


. lie faflgmng cable is die crardmalcs pa par] <Sce fignre of "4.72 [Z> Sanifi farig* >. 
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© Scanning durectLoos 

The following ng im are sm-d iorj a Edcji: view. 



CllimC'j CiLCtI'j.'WTj 

D|HW 1 ) T>(iy,tO 



5 


C( 0 ,n> 

D (IDS, 367} 


CN 2 


WIST) 

[===j 

CNl 


S'fltcl 


Figure 1 '"wroal scan CDPS= Low or Open) Figured . Reverse scan(DP5= High} 


Nok-1 : MryiTimp of C (X,, Y) and D (X, TO 

C QL, Y>: The cacrdojK' zi die display position. (Set " J.72 (1 ■ Display postdocs" .>. 
D (X, TO: The data number of input signal for LCD panel signal processing board 
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4 & MHJT SIGNAL THINGS 

4.S.] OlilliHf of IDp'JC Hona I ti min g 

a Honzancal signil 
Nwl 


DE<;Duuen^>»ti 


Di^jy period. 


i Vertical sLtiul 

Noel 


I jLipCj;, period 


ILmnwiI Junlwii iutiajI h .H '■ 
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□E{Evuen^te| 
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Pi 
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w 


N«±: 


S'skc 1 : This diagram uidir act: ’im^J signal for set up dc dmiDg . 
Vsic2: See "4.SJ lop™ ayia] timri-ng eharf fox the poise number. 
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4.S.2 IbiiDt rbMacKr.:ijc: 


(Mofcl. Not2 r Mufc3) 
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Monc-1 : Definition. of paraaueueTS is as follow: . 
tc= lCLK.fc JH 


Natel: Sec tie daio sheet c-f LVDS tiansruniei . 

Kobe] : VeiDcaJ cycle ffr) should be specified in miegial rauldpLe of Hotnoatil cycle vthj . 
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49 OPTICS 

4.?.] Optical charutTLSlics 
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Notcl : These acrt mirk] characteristics. 

Notel: MeasuitriiciucaDditiMis areas follows. 


T a= 25°C, VCC= 3 J V, IL= ShnA'Giit comm, Display mode: XGA r 

Horizontal cydt= 1.4S.3&jkHz .Vertical cfdc= J/GO.QHz, DPS=Law arGpen: Karma] scan 

Optical cbancierisric-i arc measured. or kuLnance saturation 2Crainirlci iftcc the product 
'works m. the dark room. Also nK-asmcruent methods art as fallows. 




Nate3: See '-I.9-2 Definition af contrast rat»". 

Noe4: Sw ■Ifl’llMiMiiiM rflwiMMiiwftiiiiiiy 

Norco : These coordinarts arc found mi CIE 1931 duomaticuy diagram. 

NoteG: Produce surface icnpcradurt: Topr= 30 “C 

Noe- 7: See r -l.9J Definition of response rimes 

NoeE: See '-IJ? J! Definition af riewiup angles’. 


DATA SHEET DOO-Pf-1-577 :2nd Bd Urn: 


26 


One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com 




^ Global LCD Panel Exchange Center 


www.panelook. com 




NLT Technologies, Ltd. 


NL1 0276BC24-21 L 


4.9.2 Dcfijudcm af cor.iJ a: ratio 

The cor.TJ ;t hoc is colrukied by uiuit -he foUcreioe fanoula. 

1 Jiminarw of while um 


Contrast ratio (CEL) = 


1 ji miTi.irw af hLack ktihd 


4.9.3 Definition. of Luminance mtiforatity 

Hr hnnirumfe uniformity is c alcuLved by u-dn» faikimug farmuk. 

Mmnmn loshaDcc from © :d © 


Luumudcc timiannicy (LU) = 


V firrim irn lumuLince from © ra © 


The Lonnsrjce Ls measured -nr mem (he 5 pcims sharcnbdow. 

is 

3R4 
6*0 


171 .111 RB 


-f- 

— 4 — 

i 

i 

"V 


...JlJL. 

1 

1 

T 

i 

■ - r - ■ 

i 
i 

i 

"W 

1 





i 


4.9.4 Definition of response times 

Response orac is measured ait the tunc when. Ihe luminance cL’.n.&es. from 'white’ to 'hiadf', z~ 
"hLack" [d ’white" on the samae scre-eo pom.:, hy photc-derertcr Too is die time when (he 
tmMBaace changes. from 90% dz-w-D to 10%. Also Ton is the time when the Jcmirunee chinoes 
com 10% lip to 90% (See the folio win £ dk&ram.) . 


Wlnlc 




RIulL 


if 



4.9.5 Ifcfinition of viewing angles 


SmthI maun i Fct ]*-= Jilu ^ ■ 
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5.. ESTIMATED LUMINANCE LIFETIME 

The knibjncs lifetime i: (be time ixodi imial lmnMDee ta half-lizmooDDe , 
The lifetime is the estimated. value , and b not funrnmee value. 


Cftndidoflj 

i^umaiid. Luminance lifount 
i Life l me eiptiiLirpiyi 
Netel , hbfeZ, >4otei 

Uml 

LEL? eltme :un subs qikc 

2i"%: l AETitHUU idDipmcure of iht pmduc.1} 

OnriuwMMfi opera tjee JL» SftrnA.'Qfoe t-ircwc 

TOjOcW 

h 

WI"l: (Haf ict cemperaiimt ji Krcea) 
CftmjEinouzs opsraLO" JL— SfrnAJDnt circuit 

rtj.ijjj 


Natel: Life tune expccidoey is mean time do balf-LumiDaDce . 


Natel: Estimated LLrciDarce life rime is hod the value far LCD module but [be value fee LED 
deiueataay mbstanre. 

Nate 3 : By emblem temperature, the lifetime chaises paricjlady. Especially id ease (be product 
vrarts under higih temperature enviiuonieot. the lifetime becomes than. 
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6. REUAEIUTY TESTS 


Ten item 

Conditna 

J'^ijcrefiL Noce 1 

oemperirirt irid hun:.dn\ 
1 '.'.rXTlLftft) 

© WJ ± I-C ftH- 904, Mihours 

© l> ipb;, -iiLj hn iiiiL 

No deploy maJruncoons 

High iern procure 
ilfesrononji 

© »±^Mhamw 

© 1 Ysplavdn.-. nhivb 

hcai Lvde 
rOfeianoa} 

© -U±rtL..lkw 

© Sflcyclet.A tmcus'c^le 
© Li^play-diij i^ftUefc 

ThrnruJ shr.* t 
CHbn operuttn) 

© -JO z3"C.. .^.triinuit; 

&j ±JTC. .3rtmmuta 
© Kvkyctei, Ihcmiteydt 
© 1 emperaiure Traiuauitn nm is mihin 
5 mi.vue? 

E3> 

© iJGpF, iN^zlOfcV 
© 9 pilots crfi j. f hind, furt ace Note! 

© 10 limes tirh places ji I *sc inirn oJ 

Dus. 

i Ltoerinon> 

© Sample duTi: Na 1 S i by Jl£i-2££VJI i 
© 1J> wemd? scr 
© S nines repeal ai L bcur izcen-'i 

Vi total 
i h’o>n of-roiK-n 

0 Jlc lOOtb., LyecftV 
© ] mmuLe-Lyile 
© J£, V.ZdjreclKMK 
© 13£l limes eioh dirrcuoas 

No display oulfun-aioas 
No pb.y aciJ 

MrohinicaJ shock 
i Kcph operaiion^ 

© 3Mtauf^ B 11 me 
© ±%, z¥, s^-crecmru 
© Climes exchdireciions 


Hotel: Display and appearance arc checked under eDvimrjuer/aL ccrciricD: equrv-akni :s the 


mpctnE] ccadidcD: of defect ccitedi. 

Note] : See tbe foLLomug z^jre far discharge paints. 
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7. PRECAUTIONS 
7.1 MEANING OF CAUTION SIGN’S 


Tbe following cannon signs haw twv unporant meaning . Be sore to read ■ 12 CAUTIONS" and 
"73 ATTENTIONS’ ! 


A 

This sign has die meaning that a customer will he injured or the product will sustain 
damage if the customer practices wrong operations. 


A 

This sign has the meaning that a customer will be injured if tbe customer practices 
wrong operanons. 


7 2 CAUTIONS 

- A 

* Do sot shock md pns the LCD pond and the backlight! There is a danger of 
breaking, because Ibej ore mad# of glass, i Shock: Equal to or no greater than 53&art : 
and equal to or no greater than lints, Pressure: Equal to or so greater than ISjG N 
■i+ldnunjig)) 


7 3 ATTENTIONS 
7 31 Handling of die product 

$ Take bold of both rads without touching the circrnt board when foe product (LD modulo) is 
picked up from inner pa: kino boa to avoid broken down, or misadjusnnenr, because of stress to 
nuvrnrinn puts on dir circuit board. 

© When tbe product Is put on tbe table trioporanly, display surface ranst bo pdued downward. 

@ When handling the product, take the measures of electrostatic discharge with suck as earth band, 
ionic shower and so on, because die product may be damaged by electrostatic . 

© The torque fat product mounting smews must newt exceed 0.13N'-ni. Higher icaque itrighi result 
in dmorti.no. of tbe bezel . .And the length of product mounting screws must be 1 2.0mm. 

© The product must be installed using mounting boles without undue stress such as bends or twist 
(See outline drawings] . And. do not add undue stress to any poetical (such as bezel Gat area). Bends 
or twist described abase and undue stress to any portion may cause display mara. 

© Da not press or rub on die sensitive product surface. When cleaning the product surface, wipe it 
with, a sofi dry cloth. 

© Da not push orpull Ihe interface connectors while the product is waiting. 

© When handling die product, use of an original protection sheet on the product surface (paLarfoer) is 
recommended for piotcedon of product surface. Adbeshe type protection sheet may change color 
or characteristics of the polarizer. 

© Usually liquid crystals don t leak through the breakage of glasses because of the surface tension of 
thin layer and the coostnicdoD of LCD panel. But, if you contact with liquid crystal by any chance, 
please wash it away with scop and water. 
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7.3.2 Emkanrt 

0 Do dk operate d a oat 121 high Empers’.inre , high, hnmidiiy . dewdrop atmosphere or corrosive 
gases. Keep the product in parking hoc. wuh antistatic pouch in mom temperature to avoid du:ts 
and sunlight, when stating the product. 

0 In. order to prove nr dew condensation. occurred by temperature difference , the product packing box 
must be opened ate: enough tins: being left jusc: the environment of au unpacking roatn. 
Evaluate the storage due sufficienrly because dew condensaiioD is affixed by tbe emironmentai 
temper atnre and humiLiiy. (Recommended leaving time: 6 boms or mere with the an ginal 
packing state after a customer receives die package) 

0 Da not spemde in high magnetic field. If not. circuit boards may be broken. 

0 This product is not designed, as iadiaaon, hardened. 

7.3 3 Characteristics 


Tbe fallowing Items are neither defects nor failures . 

0 Characteristics of the LCD (such as response time, Luminance , color uniformity and. so on) may be 
changed depending on ambient temperature If tbe product is stored, under condition of low 
temperature for a long tunc, it may cause display mura. In his case, the product should be 
operated after enough time being left under ton din on of operating temperature. 

0 Display rmiia, flickering, vertical streams or tiny spots may be observed depending on display 
pattern:. 

0 Da not display tbe fixed panem for a long tirw because it may cause image sticking . L'se a screen 
saver, if the fixed partem is displayed on the screen. 

0 The display color may be changed depending on viewing angle because of the use of condenser 
sheet in the backlight. 

0 Optical characteristics man' be changed depending on input signal timings . 

7.3.4 Others 


0 

® 

© 

0 

© 


All VCC and GbD terminals should be used without any non-caonected. lines . 

Da not disassemble a product or adjust variable resistors. 

See ’KEMLACEMEhT MANUAL FOR LAMP HOLDER SET", when replacing Lamp bolder set. 
Pack tbe product with tbe original shipping package, in. order to avoid any damages during 
transportation, when returning die product to XLT for repairing and so on. 

The info mutton of China RoHS directive six hazardous substances or elements in this product is 
as follows. 


Cbim J\uhli dire^n s ii.T hLiW-jc; or ekmoiES 

Lad 

I'Fbj 

Mercury 

Cadmmm 

(Ci> 

H«JVSfc”E 

□baM 

CCr VCfe 

hVJy:.rivn:..-jLe«d 

bkphefiv^ 

[TBfilt 

KcdytxonuiuKt. 
IdlTCfin'i 1 b:L7.Cr:; 

X 

o 

o 

O 

o 

o 


Motel: O: This indicates that the poisonous or harmful material in all tbe homogeneous materials 
for this part is equal or below the limitauen. level of S J/TT 1 363-2ffiM standard 
regulation. 

x : This indicates that tbe poisonous or harmful material in all the homogeneous 
smaterials for this part is above tbe limitation level of S J.T11 3G3-2D06 standard 
regulation. 
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